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5. Results and discussion

5.1 Introduction

In this chapter, the estimates of the model and the calculations described in Chapter 4

are presented and discussed. In the first section, the implicit export taxes, implicit

import tariffs, and the nominal effective exchange rate for exports (EER X) and imports

(EERm) are presented, and, thereafter, the estimates of the omega free-trade

equilibrium model are presented and discussed. The estimates of the direct (NRPd),

indirect (NRPid), and total (NRPt) nominal rates of protection are finally presented, and

an interpretation given. Comparisons are made between these direct, indirect, and

total effects of the trade and exchange rate policies on each crop and, also, between

crops and between periods.

5.2 Results to preliminary calculations

5.2.1 Implicit export tax and implicit import tariff rates

The pattern of the implicit export tax (t x) and implicit import tariff (tin) rates over time

are presented in Figure 5.1. During the period 1970-79, import tariffs were maintained

at high levels. The import tariff rate rose from 33 per cent in 1971 to 69 per cent in

1973; then was maintained at an average of 58 per cent over the period 1973-80. The

rise in the import tariff rate could probably be explained by the fact that during the Idi

Amin regime, a War of Economic Independence (especially against the Asian

community) was introduced; importation of certain commodities was banned; and

import tariffs were raised in order to restrict the amount of imports into the country.

Following the ousting of the Idi Amin military regime (1971-79), the Uganda

government adopted policies that were directed at reconstruction and rehabilitation,

since domestic production, industries, and social and economic infrastructure had

practically run down. As shown in the Figure 5.1, import tariffs generally were

reduced between 1981 and 1985, and, by 1987/88, had reached the lowest rate (15 per

cent) in the period 1970-92. In 1988, a change in policy, designed to encourage both

exports and basic consumer imports, and encourage domestic industrial growth (see

section 2.5), is shown by a sharp rise in the implicit tariff rate from 15 per cent in 1988

to 78 per cent in 1990.
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Implicit export taxes increased from 14 per cent in 1970 to 67 per cent in 1977, and

then were maintained at about 50 per cent until 1985. From 1986, implicit export

taxes gradually fell until they reached zero in 1992, when explicit export taxes were

removed.

Figure 5.1: The implicit export tax (t x) and implicit import tariff (t„,) rates for

Uganda, 1970-92

Year

•	 implicit import tariff -0-- implicit export tax

5.2.2 The nominal exchange rates

The official nominal exchange rate (E) and the nominal effective exchange rates for

exports (EERx) and imports (EERm) are presented in Figure 5.2. From Figure 5.2a, it

seems that, between 1970 and 1985, there was not much change in any of the three

rates of exchange. However, by 1988, the nominal exchange rates show substantial

increases, which were sustained until 1992. This is consistent with the fact that,

between 1986 and 1992, the official exchange rate went through a series of

devaluations, as is noted in Chapter 2. Because Figure 5.2a could neither clearly bring

out the pattern of the changes nor the differences between the E, EERx and EERm over

time, a logarithm graph was used. Figure 5.2b shows that the EERx was always lower

than both the E and EERm, but was equal to the E in 1992, when all the taxes on

exports were removed.
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• E	 —0-- EERx	 • EERm

Figure 5.2b: The nominal official exchange rate (E) and the nominal effective

exchange rates for exports (EER X) and imports (EERm)

- Logarithmic scale
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The EERm was always above the E, which conforms with theory. All three exchange

rates follow the same pattern; almost constant during the 1970s, but, generally, rising

between 1980 and 1990. Uganda had a fixed exchange rate up to 1981 when the Ushs

was allowed to float; after that, the shilling was periodically devalued. Figure 5.2b

shows the effects of these changes on the exchange rates.

5.3 Free-trade equilibrium model estimates

5.3.1 Introduction

In Chapter 4, it was explained that the free-trade equilibrium model is given by:

Ln RERX (t) = 13 0 + o Ln trpol s + (3 2 Ln u s + 13 3 Raids

+ 13 4 Rgovt, + P 5 D s + E s	(5.1)

This model was estimated using OLS, and the estimates of the coefficients are

presented in Table 5.1. As mentioned in Chapter 4, a depreciation of the RERX is

indicated by an increase in the number of Ushs exchanging for one US$, and an

appreciation by a decrease in the number of Ushs exchanging for one US$. In

addition, the real effective exchange rate for exports (RER X) is defined as:

E Pw
RER X =	 T (1- t x )

X	 ph

or with the actual proxy variables used in this study, as follows:

RER x = E 
(  WPI;." 	

(1- t x )	 (5.3)
PGDPug j

The discussion of the results that follow will make use of the definition of RERX in

equation 5.2 and the above definitions of a depreciation and an appreciation.

(5.2)



Table 5.1: OLS and autocorrelation corrected (AUTO) estimates of the omega free-trade equilibrium real exchange rate model

Dependent variable = real effective exchange rate for exports (RERX)

Regression 1

OLS	 AUTO

Regression 2

OLS	 AUTO

Regression 3

OLS	 AUTO

Regression 4

OLS	 AUTO

-0.697*** -0.640** -0.703*** -0.630*** -0.616** -0.617*** -0.610** -0.587***

(-3.010) (-2.984) (-3.117) (-3.039) (-2.578) (-3.040) (-2.518) (-3.128)

-0.790*** -0.707*** -0.821*** -0.702*** -0.829*** -0.530** -0.947*** -0.382

(-3.897) (-3.191) (-4.416) (-3.248) (-3.981) (-2.115) (-4.906) (-1.486)

-0.005 -0.004 .. -0.012 -0.003 •••

(-0.437) (-0.438) ••• .. (-1.233) (-0.458) •••

0.0002 0.0002 0.0002** 0.0002 ... ••• ..

(1.729) (1.432) (2.167) (1.554) ••• ... •• •••

-0.784** -0.639*** -0.776*** -0.614*** -0.715*** -0.584** -0.664*** -0.572***

(-3.712) (-3.038) (-3.774) (-3.028) (-3.271) (-2.877) (-3.053) (-3.053)

8.992*** 8.563*** 9.088*** 8.492*** 9.543*** 8.001*** 10.053*** 7.262***

(9.112) (7.680) (9.665) (7.675) (9.696) (6.366) (11.11) (5.542)

••• 0.404** ••• 0.451** ••• 0.651*** ••• 0.788***

••• (2.119) ••• (2.424) ••• (4.108) ••• (6.139)

0.80 0.82 0.81 0.83 0.78 0.82 0.77 0.83
0.022 ••• 0.021 ••• 0.014 ••• 0.007 •••

1.398 1.862 1.422 1.874 1.303 2.048 1.188 2.044

••• -0.160 ••• -0.134 ••• -0.472 ••• -0.259

Independent

Variables

Ln trpol (6 )

Ln tt 02)

Raid (11 3 )

Rgovt 04)

D 0 5 )

Constant ( fl o)

Rho

K2

DW P-value

DW statistic

Durbin-h statistic

* significant at the 10 per cent level; ** 5 per cent level; *** 1 per cent level. `...' implies no estimate. t-statistics in parenthesis
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5.3.2 Discussion of the statistical quality of the results

From the OLS estimates in regression 1 of the free-trade equilibrium real exchange rate

model, it was found that 80 per cent of the variation in the RERX was explained by the

variation in the explanatory variables in the model, as shown by the R 2 value. This

R 2 value may be considered satisfactory when compared with other studies which

have R 2 values that range from about 5 to 99 per cent.

Since the Durbin-Watson (DW) statistic from the OLS regression, which was found to

be about 1.4, lies in the inconclusive range, the DW P-value was used to establish

whether autocorrelation of the error terms was present. The rule of thumb is that, if

the DW P-value is less than 0.025 for a two-tailed 5 per cent level of significance, the

conclusion is that there is sufficient evidence to suggest that autocorrelation of the

error terms is present in the data. The results from Table 5.1 show that the DW P-

value is 0.022, and so it can be concluded that there is sufficient evidence to suggest

that autocorrelation is present in the data set.

When autocorrelation is present in the data, the OLS estimates are inefficient because

the least squares estimates are no longer minimum variance and, thus, the standard

errors are invalid. Therefore, an autocorrelation corrected model is used to obtain best

linear unbiased estimates (Griffiths et al. 1993; Hamilton 1994).

Re-estimation of the free-trade equilibrium real exchange rate model, using the

Cochrane-Orcutt iteration technique to correct for autocorrelation in the error terms,

statistically improved the results. The R. 2 was found to be 0.82, implying that about

82 per cent of the variation in the RER X was explained by the variation in the

explanatory variables. After correcting for first-order autocorrelation, the Durbin-h

statistic can be used to check whether any autocorrelation remained in the residuals

(White 1993). The rule of thumb is that, when the absolute value of the normally

distributed Durbin-h statistic is less than 1.96, there is insufficient evidence to suggest

that autocorrelation is present. From the results, the Durbin-h statistic was found to be

about —0.16, so it can be concluded that there is not enough evidence to suggest that

autocorrelation is still present. The estimates from the autocorrelation corrected

model were, thus, taken as efficient.

The trade policy variable (Ln trpol) was found to be statistically significant at the 5 per

cent level of significance. The terms of trade variable (Ln tt) and the dummy for war

(D) were found to be significant even at the 1 per cent level, as shown by the t-

statistics from the AUTO results in Table 5.1. These results suggest that these



73

explanatory variables were significant factors in the determination of the RERx in the

Ugandan economy over the years 1970-92.

Although capital inflows (Raid) show a negative relationship with the RERx,

confirming prior expectations, the estimate is not statistically significant even at the 10

per cent level. It appears that capital inflow had little effect on the RERx. The sign of

the coefficient for government expenditure (Rgovt) was indeterminate. The results

show a positive relationship between the RERx and Rgovt, but the coefficient is

insignificant even at the 10 per cent level, implying that Rgovt did not have a

significant effect on the determination of the RER x for Uganda during 1970-92. There

are usually two reasons why a variable is insignificant. Either, it is not a relevant

explanatory variable, in which case the model may be misspecified, or the data for the

variable are not good enough to show that it is significant, even though it may be

relevant in the determination of the dependent variable.

In order to check whether the model had been misspecified, it was re-estimated

without the Rgovt variable, without the Raid variable, and then without both of them.

The results are shown by regressions 2 to 4 in Table 5.1. The AUTO results in

regression 2 are statistically better than those in regression 1. Exclusion of the Raid

variable increased the R 2 to 0.83, and this tends to imply that the Raid variable is

redundant in regression 1. The Rgovt variable is still insignificant, but the trade policy

variable is now significant at the 1 per cent level. In regression 3, neither did the R2

improve nor did the Raid variable become significant. In addition, the significance of

the Ln tt and D variables decreased from the 1 per cent level to the 5 per cent level. In

regression 4, the R2 is higher than for regression 1 but the same as regression 2. The

Ln tt variable is now insignificant. The results from regression 2 are statistically the

best of the four regression results. Therefore, the estimated value of 6 from

regression 2 was used in the calculation of the equilibrium real exchange rate index.

5.3.3 Discussion of the results of the explanatory variables

As noted in Chapter 4, the coefficient of the trade policy variable (Ln trpol) is the

incidence parameter, el The estimated value of the incidence parameter from

regression 2 is 0.630, implying that, when the ratio of the domestic price of

importables relative to exportables increases by 1 per cent, the numerical value of the

real effective exchange rate for exports (RER x) decreases by about 0.63 per cent,

representing an effective appreciation of the RER x. The 6 estimate conforms to prior

expectations in terms of both the sign and the magnitude (which should be between 0

and minus 1). As noted earlier, the closer the value of 6 to unity, the greater the
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substitutability between home goods and importables, and the greater the burden of the

tax-cum-tariff borne by exports. Since the estimate of 6) is nearer to 1 than 0, this

implies that attempts by the government of Uganda to protect the domestic industries

through import tariffs have actually turned out to be implicit taxes on exportables.

About 63 per cent of the burden of import tariffs is borne by the export sector. This

implicit taxation is an addition to the direct tax that is already levied on exports.

Consequently, the burden imposed on exports was much heavier than intended by the

various policy instruments.

External terms of trade (Ln tt) shows a negative relationship with the RERx. For a

given decrease in the external terms of trade, the numerical value of the RERX

increases by about 0.7 per cent. The a priori expectation for the sign of the coefficient

was indeterminate, since RERx could either depreciate due to an income effect or

appreciate due to a direct effect on the prices. As noted by Edwards (1985), the

income effect usually dominates, implying a negative expected sign for the coefficient.

The regression results show that worsening of the external terms of trade lead to a

depreciation of the RER x, implying that the income effect dominates in Uganda.

Deteriorating external terms of trade decreases the purchasing power of the export

earnings and, so, reduces real domestic income. Although the actual effect on the

demand for Uganda tradeables cannot be determined due to the absence of data on

income elasticities, the results appear to suggest that an increase in real domestic

income in Uganda leads to a decrease in the quantity demanded for home goods, which

causes the domestic price to fall relative to the price of tradeables, and results in a

depreciation of the Ushs.

The prior expectation of the sign for the government expenditure variable (Rgovt) was

indeterminate. The estimated coefficient of government expenditure is not only very

small but also statistically insignificant at even the 10 per cent level, implying that

government expenditure did not have a significant effect on the determination of the

RERx for Uganda during 1970-92.

The coefficient for the dummy variable (D), included to capture the effect of war in

Uganda on the RERX, is negative and significant. This confirms the prior expectations

that civil war in Uganda had the general effect of causing the RERX to appreciate.

Table 5.2 represents the correlation matrix of the explanatory variables in the free-

trade equilibrium real exchange rate model from the OLS estimation (regression 1) in

Table 5.1. Since time-series data were used, it was deemed necessary to check for the

presence of multicollinearity of variables. However, the correlation coefficients were
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not suggestive of multicollinearity as most of the correlation coefficients were closer to
zero than to one.

Table 5.2: The sample correlation matrix of explanatory variables from OLS
estimation; regression 1

Independent	 Ln trpol

variables

Ln tt Raid Rgovt D Constant

Ln trpol

Ln tt

Raid

Rgovt

D

Constant

1.0000

0.4388

-0.0668

-0.2016

0.0541

-0.3119

1.0000

-0.3550

-0.1128

-0.3060

-0.9580

1.0000

0.4268

0.0867

0.2220

1.0000

-0.1894

-0.3228

1.0000

0.3112 1.0000

5.4 Results from the Hausman-type test

As noted in Chapter 4, it was suspected that the trade policy variable might be

endogenously determined with the RER X. Results of the Hausman-type test, to check

whether the trade policy variable is exogenous to the system equation 5.1, are

presented in Table 5.3. The augmented equation on which the hypotheses are based is
given by:

Ln RER„ (,) = y ,3 + y i Ln trpol t + y 2 Ln tt, + y 3 Raid t + y 4Rgovt,

+ y 5 D, + y 6 (Ln trpol, - Ln trpol,) + 1.t,
	 (5.4)

In addition, the hypotheses tested were:

Ho : trade policy is exogenous

H1 : trade policy is endogenous.
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It was found that 1 6 was insignificant at the 10 per cent level and, so, the null

hypothesis is not rejected. It can be concluded, therefore, that there is not enough

evidence to suggest that the trade policy variable is endogenous. Therefore, two-stage

least squares (2SLS) was not performed.

Table 5.3: OLS estimates of the Hausman-type test

Dependent variable = real effective exchange rate for exports (RERX)

Independent variables

Ln trpol (11)

Lntt (12)

Raid (/ 3 )

Rgovt (i's 4)

D (1 5 )

(Ln trpol - Ln irpol ) (16)

Constant (10)

2R = 0.63

Coefficient estimate t-statistic

-0.4622 -0.051

-1.2096 -0.238

-0.0039 -0.064

0.0002 0.539

-0.2750 -0.070

-0.0817 -0.009

10.980 0.545

5.5 The equilibrium real exchange rate index

The equilibrium real exchange rate index, RER E„ , which would exist in a free-trade

situation with no government intervention in the foreign exchange market, is easily

estimated once the incidence parameter, (0 , has been estimated. As shown in section
4.6, the RERX is estimated using the following relationship:

RER E 	RERx . ((l+T)-(°(0)x (t)

Estimates of the RER , derived from the real effective exchange rate for exports

(RERX) and the equivalent tariff (1+T), were plotted in Figure 5.3 to show the pattern

of their changes over time. The actual values of the real exchange rate (RER), RERx,
and RER X are presented in Table 5.4.

(5.5)
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From Figure 5.3, it can be observed that all three rates generally follow the same
pattern. Also note that the RER E„ is above both the RER and RERX for most years.

This conforms with the observation that, the RER is usually above the official

exchange rate in most developing countries, implying that the exchange rate is

overvalued. The findings of this study show that Uganda is no exception; the real

exchange rate was overvalued for most years in the period 1970-92. Furthermore, the

RERX was lower than the RER, showing that the RERX to Ugandan exporters has been

lower than the actual RER. Consequently, the trade regime has been biased against the

agricultural exporters since they earned less per unit of commodity exported than they

would have earned in a free-trade environment or, at least, without direct taxation on

the agricultural exports.

Figure 5.3: The real exchange rates, 1970-92

600.00

0.00 11111111111i111111111	 I

1970	 1972	 1974	 1976	 1978	 1980	 1982	 1984	 1986	 1988	 1990	 1992

Year

■	 RER ---0-- REIN	 •	 RERxe

Note: RER = real exchange rate; RERx = RER X = real effective exchange rate for
exports; and RERxe = RER Ex = equilibrium real exchange rate index.
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Table 5.4: The equilibrium real exchange rate index for Uganda using the
omega free-trade equilibrium approach, 1970-92

Year (1+T) (1+T)-`" RER RERX RER:

1970 1.69 1.39 201.27 172.68 240.05

1971 1.58 1.33 176.03 147.49 196.85

1972 1.75 1.42 177.78 146.37 207.99

1973 1.99 1.54 183.64 156.54 241.12

1974 2.38 1.73 182.32 125.31 216.45

1975 3.04 2.01 140.80 76.95 154.86

1976 2.99 1.99 140.93 67.29 133.97

1977 4.78 2.68 74.08 23.77 63.60

1978 2.22 1.65 61.94 40.09 66.24

1979 2.86 1.94 40.74 24.08 46.62

1980 1.57 1.33 29.57 28.28 37.51

1981 3.57 2.23 140.80 64.46 143.58

1982 2.54 1.80 161.34 88.28 158.95

1983 4.23 2.48 189.05 62.29 154.36

1984 3.34 2.14 258.92 102.57 219.07

1985 4.92 2.73 178.41 43.84 119.51

1986 1.95 1.52 139.12 92.87 141.49

1987 1.74 1.42 173.21 114.36 162.26

1988 1.40 1.23 166.87 137.37 169.62

1989 2.03 1.56 223.09 178.50 278.83

1990 2.11 1.60 337.06 285.26 456.29

1991 1.76 1.43 367.47 362.13 516.43

1992 1.35 1.21 458.22 458.22 553.84

Note: o = -0.62963
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5.6 Nominal rates of protection of coffee, cotton and tea

5.6.1 Introduction

The nominal rates of protection were used to calculate the effects of the trade and

exchange rate policies on agricultural price incentives in Uganda. The direct effects of

trade and exchange rate policies were easily calculated from the domestic and border

prices. The equilibrium real exchange rate index obtained from the previous sub-

section is used in the determination of the indirect and total effects.

As explained in Chapter 4, the direct effects (NRP d) of trade and agricultural pricing

policies on agricultural incentives are given by:

—
NRPd (i) =	

Pi

and the nominal protection coefficient (NPC) is given by P i /Pi  .

The indirect effects (NRPid) are given by:

NRP d (i) =
RER 

x
13

(5.7)
RER z

(*	
-1

Pria

and the total effects (NRPt) are given by:

NRPt (i) =
R

(5.8)
Pi RERRE P:a.Pn

As noted in Chapter 2, the NRPs evaluate the effects of government intervention which

affect the price through the price mechanism, hence affecting price incentives. The

NRPd show the distortions in price incentives due to direct effects of trade and

agricultural price policies, while the NRP id show the distortions due to the indirect

effects of the exchange rate changes; and the NRPt is the sum of the two rates, NRPd

and NRPid . However, the NRPd and NRP id do not add up to the NRPt because the

denominators in equations 5.6 and 5.7 are different. Furthermore, the numerators do

not add up to the numerator of NRP t. This difference occurs because adjustments
were done sequentially, first from Pi /Pna to PJP.. and Pi* /Pna , and then from

P; 113n. and Pi* /Pna to (RER /RER x XPi* /Pna ) (see Chapter 4). The NRP id is

independent of the specific crop price, and depends only on the effect of commercial
policy on the non-agricultural sector P i7Pna and on the exchange rate adjustment,

(5.6)
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RER E. /RER „ . The NRPid is, therefore, the same for both import-competing and

exportable commodities.

In the following four sub-sections, the NRP d , NRP,d , and NRP, for each of the three
crops, namely, coffee, cotton, and tea are discussed. In addition, comparisons are
made between these direct, indirect and total effects on each crop and between crops.

5.6.2 Coffee

The direct effect (NRPd) of trade and agricultural pricing policies on coffee was

negative for all the years. From Table 5.5, it can be observed that the negative rates of
protection were generally high. In 1970, for example, the direct nominal rate of

protection on coffee was about —83 per cent, and in 1990, it was —82 per cent. The
domestic producers actually received a price that was much lower than the world price,
that is, lower than the price they would have earned if the Ugandan government had
removed all barriers to foreign trade, such as the export taxes on coffee, and if the
exchange rate had been adjusted to the equilibrium value consistent with free trade.
The NPCs for coffee are all less than one. The NPCs in Table 5.6 show that coffee

producers received 17 per cent of the world price in 1970, 29 per cent in 1980, but
only 18 per cent of the world price in 1990. Farmers received their highest share of

the world price in 1980; a figure which can be explained by the fact that, in 1980, just

after the overthrow of the Idi Amin regime, exports were really low, and the excess
demand resulted in a rise in the domestic price in an attempt to stimulate production.

Figure 5.4 shows that the domestic price was always lower than the export-parity price

valued at the official exchange rate. The negative NRPs appear to be consistent with

the government policies that have been pursued in Uganda. Over the years, one of

these policies has been the taxation of coffee exports in order to generate government
revenue (see Chapter 2). When the indirect effects of changes in the real exchange rate

are included, the NRP1 for coffee averaged about —58 per cent in 1970 and —92 per
cent in 1990 (see Table 5.7). The negative nominal protection on coffee was thus
higher in the 1980s and 1990s than in the 1970s.

The results, therefore, suggest that, between 1970 and 1992, coffee farmers in Uganda

have been consistently taxed, even though emphasis was placed on the encouragement

of exports to boost foreign exchange earnings. This implicit taxation has been a

disincentive for the production of coffee.

These findings on the NRPs for coffee in Uganda are higher than those from studies

that have been done on other coffee-exporting developing countries. As seen in
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Chapter 3, the NRPd and NRPt for coffee in Colombia were —5 and —39 per cent, and
in the Dominican Republic —32 and —51 per cent, respectively, for the 1980-84 period
(Krueger et al. 1988). During the same period in Uganda, the average NRPd was —76
and NRPt was —85 per cent. In Tanzania, Brazil, Cameroon, Togo and Cote d'Ivoire,
the NPC estimates were found to range between 0.3 to 0.7 (World Bank 1986),
showing that coffee farmers received about 30-70 per cent of the world price. Our
data indicate that there are several years when coffee farmers in Uganda received less
than 20 per cent of the world price of coffee.

5.6.3 Cotton

Although the NRPd for cotton generally has been less than that of coffee, cotton

producers still received a price that was much lower than the export-parity price of
cotton for most years (see Table 5.5 and Figure 5.6). As with coffee, the negative

protection rates were lower in the 1970s than in the 1980s and 1990s. These high
rates of direct taxation greatly reduced the incentive to produce cotton. The NPC for
cotton shows that cotton producers received 28 per cent of the world price in 1970 but

only about 12 per cent in 1992 (see Table 5.6).

When indirect effects of changes in the real exchange rate are included, the NRP t are
negative for all the years. From Table 5.5 and Figure 5.5, it can be observed that the
NRPt for cotton shows a decline between 1970 and 1974, was fluctuating from 1974

to 1988, and remained at generally high levels until 1992. Therefore, the findings from

this study show that Ugandan cotton farmers were taxed during the period 1970 to

1992.

In Pakistan, the NRPd and NRP t for cotton during the period 1980 to 1984 were —7
and —42 per cent, and in Egypt, —22 and —36 per cent, respectively, (Krueger et al.
1988). In this same period, the results reveal that the NRPd and NRPt for Ugandan
cotton were —76 and —85 per cent, respectively. The NPCs for cotton for some 16
developing countries in Africa and Latin-America (World Bank 1986) were found to

range between 0.5 and 0.9, showing that farmers received about 50-90 per cent of the
world price; the farmers were taxed. However, in some of the countries, the range of
the NPCs were between 1 and 1.35, showing positive nominal protection. Hassan et

al. (1992) found that the NPC for cotton in Egypt for the 1980-87 period to be 0.83;
whereas Tshibaka (1986) found that, in Zaire, it ranged from 0.75 to 0.95 for the
period 1971 to 1982. The NPC for Ugandan cotton in the 1980-87 period averaged

0.36 and, in the 1971-82 period, 0.59. These figures are much lower than those of

Zaire and Egypt.
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Table 5.5: Direct (NRPd) and indirect (NRPid ) nominal rates of protection for

coffee, cotton, and tea, 1970-92

Year 	 Direct nominal rates of protection (NRP d) 	 Indirect NRP

Coffee	 Cotton	 Tea	 (NRPki)

1970 -83.29 -71.77 -88.72 -30.92

1971 -82.11 -75.09 -88.31 -24.55

1972 -83.27 -78.10 -88.31 -30.49

1973 -84.59 -86.47 -88.15 -40.93

1974 -86.47 -83.42 -91.17 -38.93

1975 -74.96 -64.59 -91.42 -39.74

1976 -89.25 -78.34 -93.07 -29.84

1977 -93.87 -60.46 -93.92 -34.72

1978 -86.09 -50.15 -92.03 -30.40

1979 -74.35 -51.84 -83.89 -40.74

1980 -70.91 -0.16 -84.27 -33.24

1981 -69.18 -66.93 -94.06 -38.78

1982 -78.29 -72.83 -94.49 -28.18

1983 -81.00 -78.52 -92.54 -28.19

1984 -80.84 -71.36 -95.38 -24.36

1985 -73.83 -68.95 -92.50 -17.24

1986 -81.43 -72.40 -94.81 -23.25

1987 -75.17 -72.54 -93.16 -13.10

1988 -82.02 -45.04 -89.47 -13.10

1989 -83.88 -65.20 -93.87 -38.45

1990 -81.92 -79.50 -95.98 -43.96

1991 -79.54 -91.16 -96.12 -42.25

1992 -82.58 -88.26 -96.91 -25.99
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Table 5.6: Nominal protection coefficients (NPC) for coffee, cotton, and tea,
1970-92

Year Nominal protection coefficient (NPC)

Coffee Cotton Tea

1970 0.17 0.28 0.11

1971 0.18 0.25 0.12

1972 0.17 0.22 0.12

1973 0.15 0.14 0.12

1974 0.14 0.17 0.09

1975 0.25 0.35 0.09

1976 0.11 0.22 0.07

1977 0.06 0.40 0.06

1978 0.14 0.50 0.08

1979 0.26 0.48 0.16

1980 0.29 1.00 0.16

1981 0.31 0.33 0.06

1982 0.22 0.27 0.06

1983 0.19 0.21 0.07

1984 0.19 0.29 0.05

1985 0.26 0.31 0.08

1986 0.19 0.28 0.05

1987 0.25 0.27 0.07

1988 0.18 0.55 0.11

1989 0.16 0.35 0.06

1990 0.18 0.20 0.04

1991 0.20 0.09 0.04

1992 0.17 0.12 0.03
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Figure 5.4: Domestic and export-parity prices of coffee, 1970-92
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Figure 5.5: The indirect (NRPid) and total (NRPt) nominal rates of protection

for coffee, cotton, and tea, 1970-92
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Table 5.7: Total nominal rates of protection (NRPO for coffee, cotton, and tea,

1970-92

Year	 Total nominal rates of protection (NRPO

Coffee	 Cotton	 Tea

1970 -58.26 -29.47 -71.81

1971 -47.48 -26.88 -65.67

1972 -59.54 -47.05 -71.73

1973 -75.83 -78.79 -81.41

1974 -85.38 -82.08 -90.46

1975 -67.85 -54.53 -88.98

1976 -85.85 -71.49 -90.88

1977 -91.61 -45.90 -91.68

1978 -86.60 -51.99 -92.32

1979 -90.87 -82.85 -94.26

1980 -87.12 -55.79 -93.04

1981 -88.00 -87.13 -97.69

1982 -85.58 -81.96 -96.34

1983 -83.99 -81.90 -93.72

1984 -80.06 -70.21 -95.19

1985 -62.01 -54.92 -89.11

1986 -81.03 -71.80 -94.70

1987 -76.26 -73.74 -93.46

1988 -86.37 -58.34 -92.02

1989 -92.06 -82.86 -96.98

1990 -92.38 -91.36 -98.31

1991 -88.94 -95.22 -97.90

1992 -88.18 -92.04 -97.90
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5.6.4 Tea

Throughout the 1970-92 period, the NRPd for tea are the highest when compared to

those for coffee and cotton. From Table 5.5 and Figure 5.5, it can be observed that

the negative nominal rates of protection increased between 1970 and 1974 and

continued to increase, but at a lower rate, until 1992. It can also be noted from Table

5.5 and Figure 5.7 that, between 1990 and 1992, when the taxation on tea was highest

(NRP, is about —97 per cent), the export-parity price valued at the official exchange

rate was much higher than the domestic price. Even during the 1970s when cotton and

coffee received lower rates of negative protection, tea received fairly high rates of

negative protection. From 1976 to 1992, tea producers received less than 15 per cent

of the world price of tea, as shown by the NPCs in Table 5.7. By 1992, tea producers

were receiving only 3 per cent of the world price of tea.

In other studies for the period 1980-84, the NPC was found to be 0.5 in India and

Sri Lanka, 1.0 in Malawi, and 1.3 in Bangladesh, (World Bank 1986). Schluter (1984)

found that there was no nominal protection for tea in Kenya because the domestic

price was maintained equal to the export-parity price.

5.6.5 Indirect effects

As indirect effects of trade and economy-wide macroeconomic policies depend only on

the exchange rate adjustment, and on the effect of domestic commercial policy in the

non-agricultural sector, the indirect effects on agricultural price incentives is the same

for all crops (see Table 5.5). It has been found that, on the whole, indirect effects are

generally lower than the direct effects. It would appear, therefore, that, compared to

the direct effects of trade and agricultural pricing policies, changes in the real exchange

rate did not impose as high taxation rates on agricultural production. Changes in the

real effective exchange rate for exports (RER X) had small distortionary effects on the

price incentives in the production of coffee, cotton, and tea in Uganda. The higher

direct effects in Uganda may be due to the fact that direct export taxes have been a

major source of government revenue. These results suggest that the trade and

agricultural pricing policies in the country appear to be more important factors in the

determination of the agricultural price incentives than the indirect effects of changes in

the real exchange rate. In contrast, Krueger et al. (1988) found that the indirect effects

of exchange rate changes far out-weighed the direct effects of trade and agricultural

price polices in many other developing countries. The indirect effects, therefore,

exacerbated the already negative direct effects and increased effective taxation.



900000 -

800000

700000

600000
4,9

• 500000

e 400000
0.=▪ 300000

200030

100000

1200000

10000 -

800000

600000 -

400000 -

200000

87

Figure 5.6: Domestic and export-parity prices of cotton, 1970-92
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Figure 5.7: Domestic and export-parity prices of tea, 1970-92
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5.7 Comment on the NRP and NPC results

The results of the study reveal that all three crops, coffee, cotton, and tea, have been

consistently taxed, and that the rates of taxation generally have been increasing since

the 1970s. In section 5.2.1, it was observed that the average implicit export tax (ti)

decreased in the later 1980s and 1990s. The findings, as presented in this chapter,

appear to contradict the trends in the tax rates. There are several possible reasons why

this is so. For one, the results of the study depend on the data quality, which, in the

case of Uganda, may not be so accurate, especially during the 1970s. Secondly, the

farmgate and the border prices of the crops have been used in the measurement of the

nominal rates of protection. The farmgate price is the actual minimum producer price

that the farmers receive for their produce. The border prices used were the free-on-

board maximum available at the nearest port (Mombasa), less the transport and other

marketing costs of getting the commodity to the port from the producers' market.

Because of the absence of data on the various marketing and other costs (such as

transport costs and profit margins) involved between the time the produce leaves the

farmer and point of sale at the border, these costs were not accounted for in the

determination of the border price values. There is a possibility, therefore, that the

NRPs calculated in this study are overestimates of the true total nominal rates of

protection. Although the nominal rates of protection still give a representation of the

situation in the country, the actual magnitudes of the nominal rates of protection

should be interpreted with caution. Even though the marketing and other transaction

costs may have been changing over time, the fact remains that the farmers have been

getting a lower and lower price over time. This finding is important because it shows

that the price incentive to produce has been declining.

Since the farmers receive such low proportions of the world price of all three crops,

the reason may be that most of the proceeds accrue to the traders and exporters. In

particular, even though the government is committed to liberalising the tea sub-sector,

the tea out-growers scheme is still under the monopsonistic control of the Uganda Tea

Growers Cooperation (UTGC) which is fully government owned. In addition, the

farmgate prices for coffee, cotton, and tea were monitored by the CMB, LMB and the

UTA. These marketing boards were only dismantled recently and, so, could have had

an effect in the taxation of the coffee, cotton and tea sub-sectors.

Another reason why the total negative nominal rates of protection (or taxation) could

be so high is that the exchange rate may still be overvalued. However, this is not a

very serious situation, as seen in Table 5.4, for the exchange rate adjustment (measure

of the overvaluation) is not very high for most years.
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An interesting finding was that the indirect effects of the changes in the exchange rate

on agricultural price incentives were lower than the direct effects of the trade and

agricultural pricing policies. One possibility why this finding is so may be due to the

measurement of the farmgate and border prices. Another reason may be because

export taxes in Uganda have been a leading source of government revenue.

In the presentation of the results, comparisons were made between the results of this

study and those of previous studies in other countries. Although economies, policies,

and even the role of the agricultural sector in the different countries, may vary, it was

considered possible to make such comparisons since all the countries in question are

developing countries exporting coffee, cotton, and/or tea.

5.8 Summary and conclusions

In order to determine the effects of trade and exchange rate policies on agricultural

price incentives, the omega free-trade equilibrium approach was used. An estimate of

the incidence of protection, measured by the incidence parameter, co, was obtained

from the omega free-trade equilibrium model. The incidence parameter, co, was found

to be about –0.63 and was used in the determination of the equilibrium real exchange

rate index that would exist in a free-trade situation. This equilibrium real exchange

rate index was then used in the determination of the indirect effects of exchange rate

changes on agricultural price incentives, measured as the indirect nominal rates of

protection.

The direct effects of trade and agricultural polices were calculated using the direct

nominal rates of protection. Since the border prices of the crops were used as a

standard, the nominal rates of protection (NRPs) measured the rate at which the

domestic price of coffee, cotton, and tea deviated from the world (border) price, and

so the NRPs are a measure of domestic policy distortions.

The findings of the study show that, overall, coffee, cotton, and tea have been taxed,

and that the Ugandan farmers have been receiving a declining share of the world price

of the crops. Therefore, during the years 1970 to 1992, there have been disincentives

in the production of these commodities in Uganda. In addition, the findings suggest

that the direct effects of trade and agricultural price policies have had greater

disincentive effects than the indirect effects of exchange rate changes. In the next

chapter, the implications of these findings are discussed.
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6. Summary and policy implications

6.1 Summary and conclusions

In this study two estimation main procedures were used to assess the validity of the

hypothesis. First, the omega free-trade equilibrium approach was applied to determine

the incidence of protection on the export sector. The incidence of protection is

measured by an incidence parameter. Direct and indirect nominal rates of protection

were then computed for each of the export crops, coffee, cotton, and tea. The

incidence parameter was then used to derive the equilibrium real exchange rate that

would exist in a free-trade environment with no government intervention. Second, the

nominal rates of protection were estimated. Direct nominal rates of protection were

calculated to measure the direct effects of trade and agricultural pricing policies on the

price incentives for the production of the export crops. Indirect nominal rates of

protection were calculated to measure the indirect effects of economy-wide

macroeconomic and trade policies on price incentives.

Results from the estimation of the omega free-trade equilibrium model indicate that the

incidence parameter was about –0.63, implying that 63 per cent of the burden of

protection to other sectors of the economy is borne by the exportable sector.

Results from the computation of the nominal rates of protection indicate that, overall,

the coffee, cotton, and tea sub-sectors have been taxed. For all the years of the study,

they received negative direct and indirect nominal rates of protection. The average

rates for the direct nominal rates of protection for the 1970 to 1992 period were found

to be –81 per cent, –68 per cent, and –91 per cent, for coffee, cotton, and tea,

respectively. The findings of the study also showed that the indirect effects of

economy-wide macroeconomic and trade policies in Uganda were much lower (the

average indirect nominal rate of protection is –28 per cent) than the direct effects of

trade and agricultural pricing polices.

Therefore, the null hypothesis is rejected on the basis of the findings of the study, and

it is concluded that trade and exchange rate policies did affect the price incentives for

the production of all the three crops, coffee, cotton, and tea in Uganda for the period

1970 to 1992. Overall, there has been a negative effect, in the form of direct and

indirect taxation, on the price incentives for the production of coffee and cotton, and

tea.
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6.2 Policy implications

Uganda has relied mainly on the export of coffee, cotton, and tea to earn the foreign

exchange necessary for the development of other sectors of the economy and will still

have to do so for the foreseeable future (World Bank 1991; MFEP 1992). A mid-term

development program for 1991/92 - 1994/95 was instituted with emphasis placed on,

among others, development and diversification of the export base and investment

promotion (MFEP 1992). It is in this light that policy implications from this study are

generated as possible inputs into future decision making.

As noted in Chapter 2, over the past six years, most of the structural constraints to the

growth of exports have been removed. These include re-establishment of peace and

security; the decontrol of food marketing; improvements in production and processing

capacity for estate-based cash crops such as tea; decontrol of coffee processing and

export marketing; and the establishment of an open market in foreign exchange.

Furthermore, all export taxes on agricultural commodities were removed in July 1992.

In spite of these changes, the findings of the study show that the negative nominal rates

of protection were still high during the 1986-92 period; in fact, 1992 had the highest

negative nominal rate of protection for tea. This apparent failure of the policies may

be due to several reasons discussed in section 5.7: an overvalued exchange rate; the

taxes that were still imposed on imported goods and exported agricultural

commodities; or various transaction costs. Trying to account for the difference

between the world price and the farmgate price is still quite puzzling. If, for arguments

sake, the transaction costs were 100, or even 200, per cent of the farmgate price, there

is still a very large margin between this new adjusted farmgate price, and the world

price. The question then remains as to what causes this immense, and seemingly

unbelievable, difference. It is beyond the scope of this study to look into this very

interesting finding, and it could be an exciting topic for further investigation in the

future. The apparent failure of these policies to improve the price incentives for

coffee, cotton, and tea production for export implies that there is still a need for

continued expansion and intensification of market reforms with a view to improving

market efficiency in various sub-sectors. Therefore, the government may wish to

consider whether a more favourable treatment of coffee, cotton, and tea, consistent

with the stated policy objectives, is warranted.

Removal of export taxes would increase the agricultural price incentives for the

production of coffee, cotton, and tea because farmers would receive a larger

percentage of the world price. Such improvements in the price incentives should reach

the smallholders if sustained growth is to be achieved in the export sector.
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Nevertheless, reducing the direct and implicit taxation is not a guarantee that output

will increase. Changes in the trade and exchange rate policies would need to be

accompanied by new technology, development and expansion of infrastructure, and

other productivity raising rural investment.

Two major concerns of the Ugandan government are the need for government revenue

and the need to maintain agricultural price incentives. Since the price of importables is

increased relative to the other sectors, the imposition of import tariffs in order to

generate revenue makes the import-competing sector appear more profitable than the

exportable and non-tradeable sectors, and causes the reallocation of resources into the

import-competing sector at the expense of the other sectors. In order to avoid this

distortion in the price incentives, imposition of an equivalent sales tax on the

domestically produced importables possibly may help to remove the deceptive price

incentives and, thus, avoid the transfer of resources into the import-competing sector.

6.3 Limitations of the study

The major limitation of the study was the unavailability of data series for some

variables which had originally been identified as relevant to the estimation of the model

and following calculations. Consequently, some of the analyses that had been planned

were not done. One of these was the effective rates of protection, which required data

on the inputs used in the production of coffee, cotton, and tea. In addition, during

some periods of the study, notably the 1970s, the parallel market appeared to be quite

large, suggesting that the official data may not have been a true representation of

production and exports for the country for those years. Another limitation was that

continuous data series for most variables prior to 1970 were unavailable and,

consequently, the study period was restricted to only 23 years.

6.4 Areas of further research

As noted in Chapter 3, effective rates of protection are better measures of policy

intervention effects than nominal rates of protection. Greater availability of data on

inputs would enable the computation of effective rates of protection for Ugandan

coffee, cotton, and tea, should these be sought. In addition, more agricultural

commodities could be analysed, and comparisons on price incentives between food and

export crops made.

As mentioned in section 6.2, it would be very interesting, and important, to investigate

the causes of the massive difference between the farmgate price of coffee, cotton, and
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tea, and their respective international prices, and why it is that, when direct export

taxes on agricultural commodities are being reduced, and even removed, the share of

the world price to the farmers does not seem to be increasing.

Further analysis could include simulations to quantify the trade and exchange rate

effects, through price incentives, on real variables such as production, exports and

income.

The general equilibrium implications of policies for other sectors have to be taken into

account when designing agricultural policies, and not looking solely at the effects of

policies on agriculture and trade. The extent to which the trade and exchange rate

policies have been accompanied by other policies, particularly in the institutional,

infrastructure and technological areas, could be incorporated into a more

comprehensive analysis using the omega free-trade equilibrium model. In addition,

relationships between changes in the real exchange rate and labour flows between rural

and urban activities could also be considered.

6.5 Concluding comment

This study has revealed that, due to the impact of trade and exchange rate policies,

coffee, cotton, and tea have generally been taxed over the study period. Moreover, the

effect of the policy changes in recent years, designed to stimulate export production,

have been disappointing, at least, in terms of their impacts on the price incentives for

the production of the crops. These findings suggest that the measures the government

of Uganda has taken in order to stimulate the agricultural export sector need to be

reviewed.
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Appendix 1: Map of Uganda

Sources: Murray 1981 and Otim 1993
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Appendix 2: Data tables
Table Al:	 Domestic production and exported volumes of Uganda's coffee,

cotton, and tea, 1970-92

Year Production ('000mt) Volume exported ('000mt)

Coffee Cotton Tea Coffee Cotton Tea

1970 197 76.4 18.2 191.2 78.1 15.0

1971 160 76.5 18.0 174.6 68.7 15.3

1972 173 79.5 23.5 214.2 66.1 20.7

1973 260 50.0 21.9 192.4 64.7 19.2

1974 196 31.9 21.7 187.2 36.2 16.7

1975 200 24.7 18.4 176.6 25.6 17.1

1976 140 13.8 15.4 153.1 19.2 11.7

1977 160 20.1 15.2 132.4 9.9 8.8

1978 117 7.2 10.9 113.4 11.7 8.7

1979 112 4.1 1.8 143.5 3.6 1.4

1980 122 6.0 1.5 110.0 2.3 0.5
1981 123 4.1 1.7 128.3 1.2 0.5

1982 187 5.1 2.6 174.7 1.8 1.2

1983 198 10.0 3.1 144.3 7.0 1.3

1984 192 12.2 5.2 133.2 6.7 2.5

1985 204 16.3 5.6 151.5 9.6 1.2

1986 198 4.4 3.3 140.8 4.9 2.8

1987 211 2.9 3.5 148.2 3.4 2.1

1988 148 1.8 3.5 144.3 2.1 3.1

1989 262 2.6 4.6 176.5 2.3 3.2

1990 190 4.3 6.7 141.5 3.8 4.8

1991 265 8.8 10.0 124.8 7.8 7.0

1992 135 8.4 12.3 119.0 7.5 7.8

Sources: CMB, LMB, UTA and MFEP.
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Table A2:	 Domestic and world price of coffee, cotton, and tea, 1970-92

World price (US$/0 Domestic price (Ushs/t)

Year Coffee Cotton Tea Coffee Cotton Tea

1970 913.6 637.8 1092.4 10.9 12.9 8.8

1971 931.7 746.9 1053.8 11.9 13.3 8.8

1972 996.0 799.4 1054.0 11.9 12.5 8.8

1973 1099.9 1368.8 1057.5 11.9 13.0 8.8

1974 1293.7 1435.9 1395.3 12.5 17.0 8.8

1975 1345.9 1170.4 1381.8 25.0 30.8 8.8

1976 2813.5 1702.8 1536.6 25.0 30.5 8.8

1977 4932.8 1572.5 2690.1 25.0 51.4 13.5

1978 3251.3 1586.2 2188.9 35.0 61.2 13.5

1979 3648.0 1700.6 2157.6 70.0 61.3 26.0

1980 3244.1 2066.4 2228.0 70.0 153.1 26.0

1981 2268.8 1851.2 2019.2 350.0 306.4 60.0

1982 2448.0 1598.6 1931.7 499.9 408.5 100.0

1983 2736.3 1854.1 2324.5 800.1 612.6 266.7

1984 3046.3 1784.4 3456.6 2099.9 1838.0 574.9

1985 2672.9 1321.0 1983.7 4700.0 2756.5 1000.1

1986 3269.9 1056.9 1928.6 8499.7 4083.8 1400.1

1987 2256.2 1648.4 1707.5 24000.7 19393.1 5001.4

1988 2096.8 1400.4 1789.7 40006.0 81686.5 20003.0

1989 1668.7 1674.4 2011.7 59999.4 129992.6 27501.2

1990 1212.3 1820.1 2032.0 94004.4 159992.0 35009.6

1991 1098.6 1695.6 1842.4 164991.9 110003.8 52494.9

1992 961.9 1277.3 1997.4 189986.8 169990.3 70008.0

Sources: World Tables and Department of Agricultural Economics, Makerere.
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Table A3:	 Value of coffee, cotton, and tea exports from Uganda, 1970-92

Value of exports (mUS$) Total value (mUS$)

Year Coffee Cotton Tea Exports Imports

1970 142.0 49.1 13.3 245.50 111.34

1971 140.3 50.3 13.6 235.30 197.26

1972 161.2 53.0 17.9 259.18 113.63

1973 178.2 48.0 15.7 299.24 97.34

1974 224.0 38.9 15.7 315.36 132.07

1975 144.6 22.1 12.5 263.02 128.74

1976 310.9 22.8 11.2 351.50 157.52

1977 567.0 15.8 12.9 595.00 228.51

1978 312.7 19.8 8.3 350.79 234.27

1979 425.9 6.4 1.4 431.43 181.61

1980 314.3 4.1 0.3 346.92 270.73

1981 243.8 2.3 0.3 249.06 318.66

1982 349.4 3.2 0.8 377.01 348.42

1983 346.3 11.2 1.2 399.38 348.42

1984 359.6 12.1 3.3 442.39 317.67

1985 348.5 14.0 1.0 377.77 302.30

1986 394.2 5.1 3.1 428.93 283.56

1987 307.5 4.1 1.9 362.34 783.02

1988 265.3 3.0 3.1 289.25 818.62

1989 262.8 4.0 3.2 301.63 250.17

1990 140.4 5.8 3.6 193.12 196.27

1991 117.6 11.7 6.8 188.12 180.97

1992 95.4 8.2 7.7 164.23 405.47

Sources: MFEP 1994a and World Tables.
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Table A4:	 World price indexes of exports and imports, and external terms of
trade, 1970-92

World price index 	 External

Year
	 Exports (P:)	 Imports (P: )	 terms of trade

1970 57.47 26.27 218.88
1971 53.44 29.88 179.23
1972 58.65 32.74 179.23

1973 75.96 39.29 193.45

1974 79.32 49.44 160.40

1975 75.12 52.97 141.78
1976 147.88 45.08 328.22
1977 218.29 51.12 427.14
1978 165.35 56.07 294.97
1979 179.47 68.67 261.33

1980 168.04 83.94 200.25

1981 139.64 86.63 161.40

1982 148.05 83.52 177.42

1983 143.17 80.33 178.43
1984 156.78 78.49 199.65

1985 149.89 77.90 192.44

1986 194.59 84.03 231.69

1987 124.69 92.51 134.77

1988 119.20 95.74 124.53
1989 100.00 100.00 100.00

1990 77.43 111.19 69.68
1991 70.57 106.48 66.31
1992 61.85 108.70 56.87

Source: World Tables.
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Table A5:	 Various price indexes used in the study, 1970-92

Year CPIug PGDPug WPI `/". Pna

1970 0.0082 0.0111 31.27 0.0103 0.0099
1971 0.0093 0.0124 30.65 0.0104 0.0105
1972 0.0099 0.0128 31.91 0.0103 0.0101
1973 0.0110 0.0145 38.03 0.0109 0.0100
1974 0.0186 0.0178 45.42 0.0160 0.0169

1975 0.0225 0.0264 50.09 0.0215 0.0261
1976 0.0329 0.0304 51.83 0.0246 0.0343

1977 0.0620 0.0614 55.06 0.0498 0.0870

1978 0.0844 0.0715 57.25 0.0544 0.0625

1979 0.2670 0.1262 68.76 0.1057 0.1212

1980 0.2983 0.1913 76.21 0.1683 0.1490
1981 0.5483 0.2959 83.24 0.5771 0.7870
1982 0.6399 0.4944 84.82 0.8774 1.1347
1983 0.8494 0.6991 85.90 0.9690 1.7244

1984 1.1937 1.2222 87.98 1.1661 1.8837

1985 3.2050 3.2994 87.59 2.7045 6.1012

1986 7.4322 8.5555 85.02 7.5059 8.7774

1987 23.9937 21.6169 87.40 25.3743 31.2849

1988 71.7359 57.2417 90.00 69.3733 74.4399

1989 100.0000 100.0000 100.00 100.0000 96.1390

1990 124.9001 126.2214 99.21 130.3984 116.8796

1991 151.8997 167.5097 83.85 168.1553 138.4813
1992 223.3165 275.6161 111.39 244.2527 218.4864

Sources: World Tables and Department of Agricultural Economics, Makerere.
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Table A6:	 Nominal and real exchange rates, 1970-92

Year E

(Ushs/US$)

EER„

(Ushs/US$)

EERm

(Ushs/US$)

RER

(Ushs/US$)

1970 0.0714 0.0613 0.1034 201.27
1971 0.0714 0.0598 0.0946 176.03
1972 0.0714 0.0588 0.1027 177.78
1973 0.0702 0.0598 0.1188 183.64
1974 0.0714 0.0491 0.1169 182.32

1975 0.0742 0.0406 0.1231 140.80
1976 0.0827 0.0395 0.1179 140.93
1977 0.0826 0.0265 0.1265 74.08
1978 0.0774 0.0501 0.1112 61.94
1979 0.0748 0.0442 0.1262 40.74

1980 0.0742 0.0710 0.1111 29.57
1981 0.5005 0.2291 0.8175 140.80
1982 0.9405 0.5146 1.3095 161.34
1983 1.5386 0.5069 2.1426 189.05
1984 3.5970 1.4249 4.7556 258.92

1985 6.7202 1.6514 8.1206 178.41

1986 14.0000 9.3454 18.2402 139.12
1987 42.8400 28.2832 49.3006 173.21
1988 106.1400 87.3777 122.1340 166.87
1989 223.0900 178.5023 362.4712 223.09

1990 428.8500 362.9428 765.3151 337.06
1991 734.1100 723.4519 1271.2211 367.47
1992 1133.8000 1133.8000 1531.9947 458.22

Source: MFEP 1994a.
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Table A7:	 Border prices of coffee, cotton, and tea at the official and
equilibrium real exchange rates, 1970-92

Border price at
official exchange rate

(Ushs/t)

Coffee	 Cotton

Border price at
equilibrium exchange rate

(Ushs/t) 
Coffee	 CottonYear Tea Tea

1970 183880 128370 219867 219304 153100 262223

1971 163997 131477 185496 183400 147032 207442

1972 177075 142115 187383 207165 166264 219225

1973 201978 251369 194205 265203 330055 254997

1974 235857 261782 254386 280009 310787 302007

1975 189503 164795 194563 208421 181246 213986

1976 396520 239988 216561 376920 228125 205856

1977 365411 116490 199273 313720 100012 171084

1978 201399 98255 135591 215358 105065 144988

1979 148630 69290 87910 170055 79277 100582

1980 95911 61092 65870 121671 77500 83561

1981 319451 260658 284312 325755 265802 289922

1982 394967 257917 311663 389105 254089 307037

1983 517312 350515 439457 422395 286203 358825

1984 788758 462021 894987 667351 390906 757230

1985 476853 235674 353904 319444 157877 237080

1986 454916 147038 268312 462664 149542 272882

1987 390805 285524 295758 366087 267464 277051

1988 349898 233683 298652 355659 237530 303569

1989 372262 373540 448790 465270 466868 560918

1990 408621 613489 684899 553165 830502 927173

1991 403684 623065 677019 567323 875634 951459

1992 440749 585308 915238 532717 707441 1106216
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Table A8:	 Export tax and import tariff revenues, and the implicit rates of the
export tax and import tariff, 1970-92

Export tax	 Import tariff Implicit export Implicit import

Year revenue (mUshs) revenue (mUshs) 	 tax rate (tx)	 tax rate (tm)

1970 2.49 3.56 0.14 0.45

1971 2.72 4.58 0.16 0.33

1972 3.27 3.56 0.18 0.44

1973 3.10 4.73 0.15 0.69

1974 7.04 6.01 0.31 0.64

1975 8.85 6.30 0.45 0.66

1976 15.19 5.54 0.52 0.43

1977 33.38 10.04 0.68 0.53

1978 9.58 7.92 0.35 0.44

1979 13.20 9.34 0.41 0.69

1980 1.12 10.00 0.04 0.50

1981 67.59 101.02 0.54 0.63

1982 160.57 128.56 0.45 0.39

1983 412.03 210.45 0.67 0.39

1984 960.90 368.06 0.60 0.32

1985 1914.83 423.33 0.75 0.21

1986 1996.50 1202.34 0.33 0.30

1987 5274.50 5058.76 0.34 0.15

1988 5427.00 13093.00 0.18 0.15
1989 13449.00 34869.00 0.20 0.62

1990 12728.00 66038.00 0.15 0.78

1991 2005.00 97201.00 0.01 0.73

1992 0.00 161456.00 0.00 0.35

Sources: MFEP 1994a, GFS Yearbooks, and Financial and Statement Revenue

Estimates, BOU.
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Table A9:	 Government expenditure, GDP, capital inflow and the dummy for

war, 1970-92

Government	 GDP	 Capital inflow	 Dummy
expenditure	 (war)

Year	 (mUshs)	 (mUshs)	 (mUshs)

1970 14.9 94.5 5.40 0

1971 15.3 103.7 3.30 0

1972 20.3 113.9 5.54 0

1973 24.7 129.5 -10.61 0

1974 29.5 160.3 14.70 0

1975 36.3 225.0 20.33 0

1976 41.1 264.5 31.98 0

1977 45.0 485.7 43.61 0

1978 54.5 643.0 88.75 0

1979 111.9 996.0 126.92 1

1980 280.1 1352.0 96.00 1

1981 438.9 2665.0 204.10 0

1982 602.9 3935.0 208.60 0

1983 1771.0 5980.0 223.20 0

1984 4133.2 9285.0 189.80 0

1985 8026.5 24746.0 258.80 1

1986 27205.0 58940.0 290.00 1

1987 58350.7 208941.0 526.70 0

1988 105522.5 595281.0 342.30 0

1989 123040.6 1111175.0 494.40 0

1990 237471.4 1463947.0 534.60 0

1991 337041.0 2004054.0 463.00 0

1992 416645.6 3399090.0 596.50 0

Sources: MFEP 1994a, World Tables, and IFS.
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